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Figure 18.6
Changes in average global air temperature, 1861-1992
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SlinEiECchenUENE=for CAYStudies (next 2:sli

NEVENiSElISSed obs in terms ofineheatens
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Clouc| r')\/“ (*Nemanl et al. 2001)

Cozisell Uy elllng (*Bakum 1990; Snyder et al. 2003;
e Grgs o)f et al. 2007)
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L) ﬁver conversions (Chase et al. 2000; Mintz
yzl +Zhang 1997)
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s Irrigation (*Christy et al. ‘06; Kueppers et al. ‘07,
Bonfils & Duffy ‘07, *Lobell & Bonfils et al. ‘08)

® Solar absorption (Stenchikov & Robock 1995)
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REs(ltS f: go%_h‘B 1970-2005"stummer (JIA) IrsoavarininGy
OBl IRV UEH(°C/decade); solid, crossed, & open'circlesishiow

‘_';r_-values < 0.01, 005, & not significant, respectively
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esillicy2: SEBA & CVA1970-2005 JJA -
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Results 3393ASTIemp trends; all CA-sites

e __F-
o [[OWER TRENDS
FROM 1950~ 70
(EXCEPT FOR Tua)

Curve b: Ty HAD
FASTEST RISE (AS
EXPECTED)
Curve c: Tyax HAD
SLOWEST RISE; IT IS
A SMALL-A B/T BIG
POS VALUE & BIG
NEG-VALUE (AS
ABOVE)
CURVE a: T, THUS
ROSE AT MID RATE
Curve d: DTR THUS
DECREASED (AS Tyax
FALLS & Ty RISES)
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ResulWNANE ., T, T...., & DTR TRENDS FOR

NIFAND-WARMING SITES OF SoCAB & SissA

—
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S(T4e) = 0.24°C/decade

- Cunve bl
INCREASED
(EXPECTED)

Curve c: Tya,x HAD
FASTER RISE;
(UNEXPECTED),
COULD BE DUE TO
INCREASED UHls

CURVE a: T, THUS
ROSE AT MID RATE

Curve d: DTR THUS
INCREASED (AS Tyax
ROSE FASTER THAN
Tyn ROSE
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RESUIBINAT: ., T, T, & DTR TRENDS FOR
OASTAL-COOLING SITES OF SoCAB SiSHEBEA

Curvehin ROSE
(EAPECTED)
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Curve c: Tyax HAD COOL-
...... ING (UNEXPECTED MAJOR
RESULT OF STUDY)

CURVE a: Ty, THUS
SHOWED ALMOST NO

)= 035 CHANGE, AS FOUND IN
LIT.), ASRISING T &
FALLING T.. CHANGES
ALMOST CANCELLED OUT

Curve d: DTR THUS DE-
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o 13 N TMAX FELL

-
o 12

11
1970 1975 1980 1985 1990 1995 2000 2005

Year 1 5



"‘

SNt coastal- coo|| ng resu
inigue beca _tudy IS T

SNGIVIGE O.)ﬁg CAETC en'c WaV
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s o, as well as T, -values
—-c*cu- vs inland sites
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= SIconsider sea-breeze enhancement as a cau-
#:;__Lmechanlsm, Instead of: GHGs, irrigation,
~ SST, UHI, PDO, &/or aerosols (lit review slides,

= above)

® carry out data analyses and meso-met
modeling (next section)
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SUMVARNAGF CURRENT CA,OBSs

SESIIVIVIERSIVIIIN=TIEM PSRIN | CAICTESHANE
ARV G FASTER JANEVAXSTEMPS
D) :)U]\/“\/]'I:R. Y=Y L (S TEV P Gl /= ;:—-

COOLINGE, BUT ONLY IN LOW-ELEVATION COASTAL
AIR- BAS NS
2 rOLLC ING AREAS ARE COOLING IN CENTRAL CA:
SVA TNE LOWLANDS > MONTEREY
- ,d__'_, A"l\lTA CLARA & LIVERMORE VALLIES
= ""‘>~VVESTERN SACRAMENTO VALLEY
‘» CURRENT OBS ARE, HOWEVER, CONSISTENT WITH
- (BUT ARE MORE DETAILED & FOCUSED) THAN
— CA-COOP LIT-RESULTS (PREVIOUS SLIDES)
— IPCC GLOBAL OBS (NEXT SLIDE)
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— jate lPCC 2001 cooling oveLSFBAT!

(d) Annual temperature trends, 1976 to 2000




OURNERBUESIVESO-MODELING EXPERIENGE s

LIV 5) " ce— -

SISV (MMH & — |
999) MS: SFBA wﬁﬁe—cyclone

002) MS: Atlanta UHI-initiated thunderstorm (NASA

005) MS: SFBA/CV CCOS episode (LBNL)
ula (2006a,b) Ph.D.: SCOS96 episode (CARB)
2006) MS: Tx2000 Houston UHI (TECQ)
009) PostDoc: NYC-ER UDS urban-barrier effects (DHS)
> SCU (URAMS)
% si (2005): Sacramento UHI (SCU)
== lebassi (2009) Ph.D.: SFBA & SoCAB coastal-cooling (SCU)
-:='~=-"'="""o marazamy (2009) Ph.D.: San Juan climate-change & UHI (NASA)
ﬁ?’- "Ntostratus (UMM5 & CAMX)
 — SoCAB (1996, 2008): UHI & ozone (CEC)
= Houston (2008): UHI & ozone (TECQ)
= — Central CA (2008): UHI & ozone (CEC)
— Portland (current): UHI & ozone (NSF)
— Sacramento (current): UHI & ozone (SMAQMD)
e 2009 = submitted for presentation at AMS national conf
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l!!ﬂculture Conditions

& Urban) simulated

values

v \ Total Current
: v 0 Only Past-Global
= 0 \ Only Past-LU/LC
:ﬂ:;-:{-'_ E 0 0 0 Total Past

where: o = pre-European- & \ = current-conditions
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8 oHorizontal Grid

- Arakawa type C staggered grid
- Three nested grids

Grid [x |y |z Ax Ay | Az At
1 80 |80 [50 [60Km |[10m | 10s
2 82 |82 |50 |[15km 10m | 5s
3 70 |70 |50 | 3.75km | 10m | 2.5s

21




Land-use changes
resulted in
increased flow-rate
of cool sea-breeze
air thru the Strait

___ Temperature Change (°C)
—-—- Wind Speed Change (m/s) .

12270 12244 12214 121.44 121.5W 121,20 120, %9 120,6u 120.3

22




________ ________ ________ sl Results show that

IR Y PN increased sea-breeze air flow
SR I thru Strait (in previous slide)

decreases with altitude & is

IR AN capped by return-flow aloft

R IR (2t 350-600 m AGL)

e

_______________________________________________________________

.................................................................

1 05 0 05 15
Temp (OC) or Wind (m/s) 23
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SENEFICIAL IMPLICATIONS OER
cmswoom

e

JI\JF\HF\WI\FHW“H\ NOT'GO'EXTING

SR GOOD NEWS!:  SEE MAP)

SREOVVER FHUMAN HEAT-STRESS RATES

> OZO) E 'CONCENTRATIONS MIGHT CONTINUE
E -___; G DECREASE, AS LOWER MAX-TEMPS REDUCE
_‘J—'ANTHROPOGENIC EMISSIONS

= BIOGENIC EMISSIONS

— PHOTOLYSIS RATES

e ENERGY FOR COOLING MAY NOT INCREASE AS
RAPIDLY AS POPULATION (4 SLIDES)

—
i
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-~ NAPA WINE AREAGIVIAY. NOT-GOEXTINCT DUE TO,ALLEGED

RUSTINE AT VALUES, AS PREDICTED IN NASISTHIDY A

Warming wine regions

Anew study out today  § .. burrent . Wine
suggests that global 2 ?‘fl _ premium § areas
warming could \s " ¥ growing ;¢ around
drastically change £ 'y 'y aress / the year

which areas of the
United States can
grow premium wine
grapes. By the end of

i 2100

e

the 21st century, the ¢ N
country could have 1\
lost 81 percent of its T Tt
best and most reliable i
wine regions, including A

Napa and Sonoma.

Source: Proceedings of the National Academy of Sciences The Chronicle



[Pp\tations for ALL=GAEnergy Needs
ResUlt 1 Heating Degree-(HDDs) 8t
CoolingibEgree- (€DIDS) IDays?

600

500 - A AN CDDs
V

400 FALVAULY o INCREASED AT LOWER
6 < 15.2|de g.dayd RATE, AS SUMMER MAX-T
300 1 INCREASED AT A LOWER
200 RATE
1970 1975 1980 1985 1990 1995 2000 2005 2010
Year « NEED TO REDO THIS
My FOR COASTAL COOLING

1200 AREAS
s A\J‘U}VM A
900 A w \/ Y HDDs

800 - S g-days/de e DECREASED AT FASTER
700 - RATE (WE DID NOT

600 STUDY WINTER MIN-Ts)

1970 1975 1980 1985 1990 1995 2000 2005 2010
Year 26

Total Summer CDD (deg-days)

Total Winter HDD (de g-days)




RESH2INBYH2005 SoCABsummer. CCD-trends

@Esee=aays/summer) generally SHEWS:
- > decreases incooling coastal-areas

>rnchieasesiniwarmingiinliand-areas

S. Gabriel 9 3
# oo il

S. Bernandino

g
:

Latitude ( °N)

e
2

118.0
Longitude (°W)



Resu1‘§'?‘SAME FOR'SE@AB; generallyashiows
SNEEGreases in cooling low- eIevatlon coastal-areas.

mereﬂ -s hlgh -elevationicoastal-areas & warming inland-areas

Latutmde (=17}
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RESHI P EarEs immer Perscapita Electricity~lirends

—
e

Pick JJA electricity trend per
population (Kw)

B J .

Slope =017 Kw/person/decade

- DOWIELENTE 200G
coastal' lIA"R Pasadena
( line, 8.5%/decade)

Slope = 0.18 Kw/person/decade
1.5 -

Slope = -0.01 Kw/person/decade

> Up-trend at warming
—— L DWP -m-PASADENA —i— RIVERSIDE

Inland Riverside

1992 1994 1996 1998 2000 2002 2004

Year
(b) R
37y e TN :
g _ Slope = 0.33 Kw/person/decade > Up‘trend at Warmlng
2% 4.
= ° Sac & Santa Clara
E E S A Slope = 0.45 Kw/person/decade
=2, | > Need: detailed energy-
E s —— SACRAMENTO SANTA CLARA | use data for more sites

1992 1994 1996 1998 2000 2002 2004

Year




BOSSIBIERUIURE EFFORTS (PART,LO

?m:-@ac;m .
SANALYSISIOF OBS (IN=SITU & GIS —— -
~UU,-\J\J/r'F‘”“C‘* VM5, RAMS, WRF) MODELING

) SEPARAT INFLUENCES OF CHANGING

= _r\N)al SE PATTERNS RE
ICULTURAL IRRIGATION
: J E RBANIZATION & UHI-MAGNITUDE

~ — SEA BREEZE:
'.H NTENSITY FREQ, DURATION, &/OR PENETRATION

——

J D(H,—\N_)-"' T

—=

-

e
o
-
_-e-#
—r

o DETERMINE POSSIBLE “SATURATION” OF SEA-
=

- BREEZE EFFECTS FROM

e FLOW-VELOCITY & COLD-AIR TRANSPORT

e AND/OR STRATUS-CLOUD EFFECTS ON LONG- & SHORT-WAVE
RADIATION
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D0yl UTURE EFFGQTS (PART :2‘—

J)FT'FRMT CL 1A WE'FREQ DISTR:
TIONS "“]VIAX TEMP VALUES, AS

— EVENBILEY ’VERAGE MAX-VALUES DECREASE,

EXTIREME WIAX VALUES MAY STILL INCREASE (IN
H\Jfﬂ\ SITY AND/OR FREQUENCY)

"-'—-|- e

J B); E‘RMINE CHANGES IN LARGE-SCALE
"ﬂTMOSPHERIC FLOWS:

-— HOW'DOES GLOBAL CLIMATE-CHANGE EFFECT POSITION &
STRENGTH OF: PACIFIC HIGH & THERMAL LOW?

— THIS IS ULTIMATE CAUSE OF CLIMATE-CHANGE

_
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Conclusion T —
> Coasizlle olingﬁmM}_ﬁér W

ri2acls elp eration N fiuture eneray: planning
2IONEANILN Changes in: POPLIation & efficiency

The SISU/ CU/AItostratus group

=has gJeJe experlence in analysis & simulation of meso-
J(..sli processes in California

e can p rowde support to ongoing internal & external CEC
;efforts "IN climate downscaling & energy trend analyses

~— can downscale GCM-output down to grids of 1-5 km, so
as to resolve CA coastal-topographic-urban mﬂuences

— has existing CA efforts that could be leveraged by new
CEC support

_-:.-

_-—1-'
i
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